
" ~ 1 0 - 7 1 5 1 2  8 
I (ACCESSION NUMBER) 

(THRU) - 
f / J  -7 

c - (pKaf 

",FA 
I Z 

(NASA CR ...., ,.. .., . 

-/ 

k,, 7Ta,.& (CODE) 

I OR TU' "D a" VUMBER) 
(CATEQORY) I 



Introdwthn 
We repork t:~ prc~greso mf oar iana~~herAs research 

&ring t9m periad Jul J 1 tkeough' Dm.abM 31. 1969. Th. 

werimantal Fagrun makes as@ af rsldis uj,gaals Emm 
rrtifiafal sat&lkiter. The principal signals used,axe 
$EIF t sr~~etry !  sf ga.alfs in the range 136-1237 t m m  
brpSXI1[ and saanreti,gaeo AT81 end- 1Psrly @.i.rd. These signals 
wB.8~  intwpretated y9ebB infomation otl khe inkegrated 
~ Z ~ ~ X L Q A  density a d  on the saiaterxze of izreguJarftAsr?r, 
The theozekiwsL inveatfgati.ans are p r ~ p q ~ t i e n  OQ 

aumskic gravity waves, slmlatidlrt ami ray  tzaoing 
analysis, ducHag o f  electsmmgnetie waves fn a e  
margmbos,phere, scattering from irraqulrrities and 
p,ropagatt;een a m d m  me$i\mn, 

The report f r  nrranged under a e  fafleating headings, 
Ell Field Station Operation 
(2) Squdpmgnt D8wLopmnk 
43) uata wwtism . 
4 Tr@ve];ing DbDt~sbancao 
( 5 )  Ifmulatiw and SlrRa-lysta o f  Paraday saoratba sE BeacJern 

S~timlLL t e  S f  gnalts in &a Pmtr~autcie 'of mawelf ng 
Xamospheric biaturb&ncera. 

(6) Z P c a t t e ~ i n g  f-mm zrraguiaxitiaa i n  an &idsotropic 
Pla- 

472 Trapgfag of Elactrraugnctic Waves by Hanlinearr Regonant 
~nteraatkona w i t h  Xon ~~ Waves 

I!&) Wng Woverength Ion-Acoustic Waves in a kagnetoplasma 
a Qr&vitational F i e l r  
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2. Equipwnt ~evkl~pnaent (B. 3. Flaherty) 

A solid stake ATS-IfT receiver has been developed 
that works in cdnnection with the mdel' "Bn receiver. 
=his receiver is to be the basis  o f . a  aol id  state  electronjc 
polarimeter,. We intend to have this operational i r i  spring 
or early summer. 

Some pre1hinary wosk has been done fn the design 
of a 'digital data system. Mote work will be done on t h i s  
in the following months. 

3. Data Redu~tf.oa (B. J.  ~ l a h e r t y )  

All of the ATS-I11 eotal electran content data 
from January '1, 1968 to 1 August 1969 have been reduced 
to absoluke rotat&on data. ('This data is one IBM punch 

cards). We are now i n  the process of ca1ibrat;ing the  
absolute rotation ko TEEC carves. A t  present, 1 Januari 
1969 to 31 March 69 are reduced to TEC values., Enc10,ied 

w i t h  th$s repoxt are representative quiet; and magnetjcally 
active diurnal curves, a weekly and a monthly averagr 
c n e .  The weekly and monthly plots a.1~0 have the $i8tanfLard 
of deviation plotted on them as errw bars. W e  p l a ! ~  to 
have all of the back data redeuced to TEC values by 8,rrxns 1970. 

One year's worth of records (1 January 1969 - 
31 December 1969) has been scaled te  study the occurrence 
o f  periodic fluctuations i n  the absolute rotation ve~liies. 

The items scaled from the records axe (1) the approxi.:nate' 
period, (2) the amplitude fin a rad. ) , (3) the ,durat*!sn 

(in local time) of the fluctuations. We pf an to ana!, y1 

these data to see If there is a seasonal or diurnal dependence, 



















m e  b) aolsumption of a height value far -t;fcrtg the 
ionoupbz%cr 1e .Uana  c~trmqo&Uag t~ the itutioas i n  the 
orbkt&ng sstd$i te  ears. Tbr foUwing crancluaioar have 
km rsr-t 

a) Caac~ellati~a af f h v t r  Tha ternla  of 8 k ~ ~ k k t i ~ ~  
bsa out m k g m t i - r y  the in-ti~.. .XPQCWUM 3na.d 
oa th. chre&bf:irtier of tha .d is t~~Mnq wava &n tslation 
to th. geometry ol! th. ray path fror th8 utellitm to' th. . awl* t& 0.~mi1atim affect aCL. Oll tb. trim*- 
rlJI~foa8 from #. g s a 8 t a t i a ~ q  mata&lLtu lrad th-a orbiting 
r a t d l i t s @  ia  the 8- rraMer, -st wuValur@h flUCSua- . 

.tiow whit& may wt be @bsa~tnbl. bp wing gaontat ioauy 
aatellitea beauas of the tired g.oru tq  map k obmtabla ' 

by using orbiting ratallitam bww.e af their ahmgFng . 

&&%itu& w i t h  reepaut to ths directfan o f  tram1 of '  the 
wave duxing the courPs af t h u h  orbltr. 'On UH utb+l: husd, 
long wavelength fluetuationa obsemblm by gurrtatia~ry 
uteL1ita~ aay not be obrwable by th. orbiting satellite 
kctmique simply bwauaa of t#a fihfttrrr l.ngtb of tha 
pa88Uga. 

bJ might rasmption far th+ orbiting satellite . 

t3aa.1 i\ro uruplas, on. for at.LLons with m a l l  wiql 
(ofbr1u, DmvlZI%* ud iro.tod, i$lieol.). .nd th. mooad 
for rtakien8 ~ 5 t h  lawe rpacZng (Orbme, Illlhoirr &endon, 
Ontariur EuiLten, Harrachunattm], ham bamn coasiUueU 
to evaluate the height aar\arption. Itl has b.ur found 
that me parmeterr of the d i 8 k ~ r b ~ ~ C e  Wucad f m  the 
rimlatad data vary widaly w i t h  the aastaamd height b r  &he . 

mall spacing case whezeas they are relativeqy wint luencd  
- 

the height assumption for that' larg* spacing case, f t  

I suggested that large spadnqa bm used for future rgaad . 

experiments in-valving orbiting beaeeri sa 
A 
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7. Trapping of Zloctrom8gnatic Waver BY lenlima;: Reronant 
Znterawtiona W i t h  Ion SOfPaa Ooa.w~l (Cm '8. UII) 

The nonlinear parturbjation tachnique use3 Y;. 
ttudying remonnnt wave-wave intsractioa fa applied t o  a 
thra.-mvs rystcl in an isotropic plasma. The thtu waver 

are: one ion sound wava and t w o  mlectro~~agnetic wa\tsst 
The emphrrais is on thr possibility of trapping o f  the 
!lectromagnetio waves. It is found that for t b  spt~d&L 

which the grsqushcy .af ion 80;und wave i g  

Frnnt raw rinF +ha i p~--.traamannfi E WIBV&S. 
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But i n  a pla&ma where ion-ha collision is negligible 
and wave-particle inkexaction becokes impartant, ik is 
rra longer appropriate to use the fluid dynamic picture 
to discuss the problem. instead, kinetic equation. 
shouPd be applied. This problem 21 s&diad 'fog .a ' 

aapnetriplaea .upported by r gratlitatibnal 'field via t& 
three dfmenreional Vlaeov equations. It: is found that 
Landau damp.ing process i r i  competing w i t h  the,exponential 

, growth of the wave duo to gravitatioaal f h l d .  Urtder 

certain candf tiens Landau damping may indeed prevent ' the 
ion-acoustic waves f-ma ateepeni.ng Int* shock waver. , . , . .  

This landan damping of the ion-acoustic waves propagating. . . ; . 

i n  the direction of decreasing plamua density may be 
I . . * 

considerad as a heat sourc,e in the plasma in a gravitational '' , 

field. Possible applf cations of the theory to ' the problem 
J 

of heating of the solar oorona and heating in.the magneto- . . 
rphere are discussed. 

Tho results have been written up' as a puper and . .. 
m u b n . i ' t t d  fer publication. They .have a180 bean pre.bnted ' ' 

at  the 1969 Plislaa Phyetics Meeting of 'tb Awx%&n ~h~sical' 



L, 1* m i c k  and U. 19.. m, 90aputu #ia;llatiog. .. , 

of Iruadaf Wtatioa of BIawa W t a l l i t r  Signelm 
Pi. 

duting Traveling toxmsphoric DimturbawJi~~'' -mi= 
an tb* A p p l i  eation of Atmompkerio i t tuU(r i  ta &telllad *. 

~raxwmiaaiona, September 3-5, 1969, .Bootem. .I *. . '  

II. C. So and C,  8, Liu, *A Baw P m f  ef ~ r p o d t i e a  
of O N ~ H ~  Part4da8 in Plara  amtie maosp. J .  . . 
Phyr. A,, - 2, 605-610, 1969. 
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L. W. Paul, K. C. ~rnh and B.. 8.  P I ~ U W ,  m~8Ur-t . ' .  

of Ixrmgul8rity Ileight8 by th. %pacad. meiru Tecbniqu#*. 
appear in Radio Science. , . 

E. F. Fih ind C.. 8. &it%( *.~rnpJSfa@ -- .ef !i--**hs 
.=tlaa by i k d ~ a u r  kaosu& a r r t a d g ~  dm 3- . . I  . - 
sapad uwwr!m., mb@t'U eo 8*#R@4 .4@4 8ka-W l o i a w # ~  . =  
Q * 




